This study aims to investigate the role of self-efficacy in predicting students' use of distance education tools and learning management systems (LMSs). A total of 124 undergraduate students who enrolled in a course on Distance Education and selected using convenience sampling willingly participated in the study. The participants had little prior knowledge about distance education tools and LMSs. Therefore, they received instructions from the researcher over the course of a semester. The study proposed a research model based on the Technology Acceptance Model that has been widely used to predict user acceptance and use. Structural equation modelling was used to test the research model against the data collected through questionnaire surveys. Pretest-posttest results suggested that the students had significant learning by participating in the instruction. The results of the main analysis also suggested that self-efficacy positively affects perceived ease of use, while usefulness and ease of use perceptions positively affect attitudes toward using distance education tools and systems. Implications are provided along with limitations of the study discussed.
INTRODUCTION
Distance education is "a planned learning that normally occurs in a different place from teaching and requires special instructional techniques, special techniques of course design, special methods of communication via technology, and special organizational and administrative arrangements" (Moore & Kearsley, 1996) . Schlosser and Simonson (2002) emphasized on the technologies used and defined distance education as "an institutionbased formal education, where the learning group is separate and interactive telecommunication systems are used to connect learners, resources, and instructors." Instructional designers in distance education must provide the required course structure to satisfy student needs and ensure students attain the required standards in learning excellence (Saba, 2000) . Students are more likely to drop courses when they receive no feedback about their progress, they may become frustrated with completing the course, they think the course is too difficult and the content is irrelevant, or they become isolated since they have limited interaction with their instructors and peers (Moore & Kearsley, 1996) . Thus, interaction is critically important for student motivation and satisfaction as well as maintaining their persistence in distance learning (Berge, 1999) .
Interactive tools and systems may provide instructional designers to modify a course structure and set an appropriate level of interactivity to meet learner needs (Flottemesch, 2000) . The success of distance education therefore depends on the ability of instructional designers to provide student satisfaction and retention (Saba, 1999) . Accordingly, instructional designers in distance education should have a broad background in instructional design and distance learning theory, have both technical and soft skills, and have a willingness to learn emerging information and communication technologies (Ritzhaupt & Kumar, 2015) .
Self-efficacy is a key concept in socio-cognitive theory and refers to "a person's selfevaluation of his ability to execute the courses of action required for the successful attainment of a certain goal" (Bandura, 1977 (Bandura, , 1997 . Self-efficacy is a useful lens for researchers in predicting persistence, emotional reaction and effort (Zimmerman, 2000) . The role of self-efficacy in successful experiences of distance education has been a frequent theme of recent research. For example, Kozar, Lum, and Benson (2015) investigated the relationship between self-efficacy and vicarious learning in PhD studies at a distance. Their results suggested the more opportunities to engage in meaningful contact, the stronger the students' self-efficacy in completing their degree, and the more satisfying will be their experience. Similarly, Cho and Shen (2013) investigated the role of self-efficacy and goal orientation in student achievement in an online course. Their results indicated the importance of individuals' self-efficacy and intrinsic goal orientation in academic achievement. In another study, Dunn, Rakes, and Rakes (2014) investigated the impact of critical thinking, self-regulation, and age on online students' help-seeking. The results suggested a positive correlation between self-regulation and critical thinking with helpseeking, and a negative correlation between age and help-seeking.
Wang, Shannon, and Ross (2013) investigated the relationships among technology selfefficacy, self-regulated learning, and course outcomes in an online learning. Their results suggested that the higher the levels of motivation in online courses, the higher the levels of technology self-efficacy and course satisfaction. Recently, Lee (2015) investigated whether self-efficacy and task value change over the course of a semester. The results suggest that self-efficacy in course content and online technologies fluctuated, while task value remained unaffected over the course of the semester.
Review of the literature emphasizes the importance of the individual characteristics such as self-efficacy, self-regulation, and autonomy in distance education. However, there is a limited number of studies that investigated the effect of individual characteristics on use of distance education tools and systems. Thereby, the present study contributes to the literature by investigating the role of self-efficacy in predicting the use of distance education tools and systems.
TOOLS AND SYSTEMS USED IN DISTANCE EDUCATION
Screen Capturing Tools Screen capturing tools are used to capture the computer screen by recording the mouse movements, clicks, and keystrokes along with narration. Captivate is a typical example of sophisticated screen capturing tool used to create distance learning materials with audio, visual, and interactivity. This tool can be used to create demonstrations, simulations, scenarios, and quizzes in different file formats. Furthermore, it can be used to create screencasts, and thereby, enables digitally created contents to be followed for later views. Similarly, Camtasia is a screen capturing tool used to create digital contents appropriate for distance learning. Recording screen movements and actions, importing high quality videos from different sources such as camera, customizing and editing the digital content from different platforms, and sharing the contents across multiple devices are the main functionalities of this tool. Docebo is a cloud platform for e-learning, which includes authoring tools, real-time collaboration, curriculum management, and reporting capabilities. With the cloud-based nature of this LMS, there is no software to install, and more importantly, it automatically updates itself whenever there is a new update available. However, Docebo is free of charge for groups up to five users. ALMS is also a licensed LMS used by more than 30 universities in Turkey. ALMS is distinguished from others by allowing users to connect on social media.
Authoring Tools

Virtual Classroom Systems
Virtual classroom systems are online environments that allow users to interact with learning resources, view presentations, communicate, and work in groups. Virtual classrooms provide a synchronous learning environment by allowing LMS integrations.
BigBlueButton is an open source virtual classroom system that enables users to share documents, webcams, chat, audio, and desktop. Lectures can be recorded for later playback by students and whiteboard controls let users annotate and call out key parts of the presentation for viewers. Similarly, Adobe Connect offers online meeting experiences for large scale webinars, group collaboration, lecturing, or office hours. Lastly, Perculus is one of the virtual classroom systems that enable users to join online courses.
THEORETICAL BACKGROUND AND HYPOTHESES
This study used the Technology Acceptance Model (TAM) developed by Davis (1989) as an initial theoretical framework. The research model shown in Figure 1 suggests that actual use of distance education tools and systems is predicted by behavioral intentions, which are predicted by attitudes. While, the attitudes are predicted by perceived usefulness and perceived ease of use that is predicted by self-efficacy.
Attitude
Behavioral Self-Efficacy Self-efficacy can be defined as a judgment of students' ability to use a system (Bandura, 1997). Students with a "high computer self-efficacy are more likely to choose and participate in computer-related activities, expect success in these activities, persist and employ effective coping behaviors when encountering difficulty, and exhibit higher levels of performance" than the students with a low computer self-efficacy (Compeau & Higgins, 1995) . Accordingly, students' competence and confidence in distance education tools and systems may play a significant role in the ease of use of these tools and systems. Therefore, self-efficacy would positively affect perceived ease of use of distance education tools and systems (H1).
Perceived Ease of Use
Perceived ease of use can be defined as the degree to which a student believes that using distance education tools and systems is free from effort (Davis, 1989) . The complexity of distance education tools and systems depends on how easy it is to use these tools and systems such as screen capturing tools, authoring tools, LMSs, and virtual classroom systems. The easier it is to use these tools and systems, the more positive attitudes toward using these tools and systems (H2) and the easier and quicker perception of the advantages provided by them (H3).
Perceived Usefulness
Perceived usefulness can be defined as the degree to which an individual believes that using distance education tools and systems would enhance his or her success and performance (Davis, 1989) . The main functionalities of distance education tools and systems enable users effectively develop interactive content and manage web-based courses. Therefore, perceived usefulness would positively affect students' attitudes toward using distance education tools and systems (H4).
Attitudes, Behavioral Intentions, and Actual Use Attitudes toward using a new system is defined as a student's overall affective reaction to use the system (Davis, 1989) . However, intention to use can be defined as the degree of an individual's belief that he or she will use distance education tools and systems (Venkatesh, Morris, Davis, & Davis, 2003). Ajzen's Theory of Planned Behavior (TPB) (Ajzen, 1991) implies that the more favorable the students' attitudes toward distance education tools and systems, the greater will be their intention to use these tools and systems. Therefore, it is hypothesized that attitudes toward distance education tools and systems would positively affect behavioral intentions (H5), which would have a significant positive effect on actual use (H6).
METHOD
Research Design
To make the study ecologically valid, the study was conducted in students' classrooms during their regularly scheduled Distance Education classes. At the start of the study, the students were given 30 minutes to complete a paper based pretest (conceptual knowledge measure). The students received instructions from the researcher about distance education theory for seven weeks (four hours per week). Then they received instructions from the researcher about tools and systems used in distance education for another seven weeks. At the end of the intervention, the students were given 30 minutes to individually complete the posttest, which was identical to the pretest. Finally, an online survey was administered to the students using an Internet based surveying system.
Sample
The target population of this research is undergraduate students majoring in Computer Education and Instructional Technology in Turkey. From this population, a total of 124 students who were selected using convenience sampling willingly participated in the study. The participants' ages ranged from 18 to 29 years (mean = 20.98, SD = 1.63). In terms of college status, majority of the participant (%97.6) were juniors. Meanwhile, 72 (%58) of the participants were women. The participants had little knowledge about distance education tools and systems prior to participating. This limited prior knowledge was verified through the analysis of the students' pretest scores.
Instrument
The conceptual knowledge measure used for the pretest and posttest consisted of ten multiple choice questions regarding distance education tools and systems, including screen capturing tools (Captivate and Camtasia), authoring tools (i-Spring and Articulate), LMSs (Moodle, Edmodo, Canvas, ALMS, and Docebo), and virtual classroom systems (Adobe Connect, Perculus, and Big Blue Button).
A scale developed Davis (1989) was used to measure perceived ease of use and perceived usefulness. In addition, items measuring attitude and behavioral intention were adapted from the TPB (Ajzen, 1991). The items measuring self-efficacy were adapted from the relevant literature (Compeau & Higgins, 1995) . Thus, the instrument has a total of 23 items, including 4 items for self-efficacy, 5 items for perceived usefulness, 3 items for perceived ease of use, 4 items for attitude, 3 items for behavioral intention, and 4 items for actual use. Participants were asked to indicate their level of agreement using a five-point Likert scale ranging from "strongly disagree" to "strongly agree."
RESULTS
Pretest-posttest Results
A paired-samples t-test using SPSS version 22.0 (SPSS, Chicago, IL, USA) was conducted to compare students' learning before and after the intervention. The mean posttest score (M= 8.2, SD= 1.3) was higher than the mean pretest score (M= 1.6, SD= 1.8), and the difference was statistically significant (t= -21.64, p< .001). This implies that students had significant learning by participating in the instruction.
Instrument Validity and Reliability
Prior to conducting the main analyses, the data set was checked for the adequacy of factor analysis through with Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test of sphericity (Bartlett, 1951; Kaiser, 1970) . Table 1 shows the suitability of the data set for factor analysis. In addition to KMO, the results of Bartlett's test of sphericity verified the sampling adequacy of the data set for factorability. . These results suggested that common method bias is not of a concern in the data set.
The Structural Model Structural equation modeling (SEM) was conducted via maximum likelihood using SPSS AMOS (version 22.0) to test the research model. SEM is one of the most effective and reliable multivariate analysis methods for examining the factor structure of the measures and testing the hypothesized relationships among observed and latent variables (Byrne, 2010) . The model produced good fit indices as shown in Table 3 . The value of Chi-square/df is 1.11; according to Kline (2005) ; a ratio of less than three is acceptable, whereas a ratio of less than two is good. The results of the CFA demonstrated all scales used in this study form adequate measurement models, and therefore, provide evidences for the construct validity of the measures. Hypothesis Testing Hypothesized relationships were tested through a structural model which was developed based on the TAM. The results indicated all proposed path coefficients among the observed and latent variables are significant (p< .001). The results also showed the usefulness and ease of use perceptions have significant effects on the attitudes. However, the perceived usefulness to have a greater correlation with system use than those of perceived ease of use. Moreover, the attitudes have a significant and positive effect on behavioral intentions, which have a significant and positive effect on actual use.
The fact that perceived usefulness has a significant effect on attitudes suggests the participants believe that distance education tools and systems would be a useful to do their work. Furthermore, they think that using these tools and systems would increase their productivity, enhance their effectiveness, improve their performance, and ease their job. The results also indicated that perceived ease of use has a significant effect on the attitudes. This suggests that the participants find it easy to become skillful at using distance education tools and systems and they believe that their interaction with these tools and systems would be clear and understandable.
The present study has important research implications. First, the results indicated the research model explains the variance of the dependent variable better than the TAM, which does not explicitly include any individual characteristics. However, self-efficacy in the proposed model may capture unique variance in attitudes and intentions. Second, the traditional TAM constructs provide very general information on students' opinions about distance education tools and systems. Whereas, the research model delivers more specific information by including the self-efficacy. Therefore, the proposed model is more likely to capture situation-specific factors.
The findings have several practical implications for instructional designers, instructors, and policy makers. First, the tools and systems investigated in this study provide great platforms for managing online learning environment where instructors can enrich teaching materials, and support new pedagogies that focus on interactive tools for inquiry based pedagogies and collaborative workspaces. This implies that not only instructional designers but also instructors need to be equipped with the acquired literacy and skills regarding these tools and systems. Finally, it is important to note that policy makers should develop new pedagogies and update the related curriculum that support these new skills. Otherwise, integrating these emerging tools and systems to traditional teaching practices may hinder the design of effective online learning environments as they require intensive teacher-student interactions.
The present study investigated factors affecting use of tools and systems used in distance education focusing only on the self-efficacy. Future research should therefore focus on the impact of other individual characteristics such as self-regulation and autonomy on users' attitudes toward adoption of distance education systems. Finally, it may be useful to employ a mixed method approach that incorporates both qualitative and quantitative methods for a deeper investigation of the key factors affecting use of such systems. 
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